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OVERVIEW

Introduction

Zileuton is an antiinflammatory leukotriene pathway inhibitor classified as an inhibitor of the enzyme 5-
lipoxygenase that is used in the treatment of asthma and allergic rhinitis. Zileuton has been linked to rare cases
of drug induced liver disease and is considered to be contraindicated in patients with active liver disease.

Background

Zileuton (zye loo' ton) is an inhibitor of the enzyme 5-lipoxygenase which is responsible for the conversion of
arachidonic acid into leukotriene A4, a potent mediator of the inflammatory cascade that plays a central role in
asthma and allergic rhinitis. Zileuton has been shown to ameliorate the symptoms of asthma and allergic rhinitis
and was approved for use in the United States in 1996. Current indications include the prophylaxis and chronic
treatment of asthma in adults and children 12 years of age and older. Zileuton is available in 600 mg tablets
under the commercial name Zyflo. An extended release form is also available. The recommended dosage is 2400
mg daily. Common side effects include indigestion, nausea, abdominal discomfort, diarrhea, headache, insomnia
and urticaria.

Hepatotoxicity

In premarketing studies, zileuton therapy was found to be associated with mild-to-moderate serum
aminotransferase elevations. In large prospective studies, ALT elevations above 3 times the upper limit of the
normal range occurred in 1.9% of patients treated with zileuton for at least one year, compared to 0.2% of
placebo recipients. These elevations were usually transient, asymptomatic and rapidly reversible. However, some
patients with ALT elevations reported symptoms suggestive of hepatic injury (fatigue, nausea, abdominal pain)
and individual cases of clinically apparent, frank liver injury with jaundice were seen. The typical onset of liver
enzyme elevations was within 4 to 8 weeks of starting zileuton, but cases arising after 6 months were also
reported. In cases with jaundice, the pattern of serum enzyme elevations was hepatocellular. Immunoallergic
and autoimmune features were not prominent. Recovery was rapid, usually within 1 to 2 months. Overall,
however, only isolated cases of zileuton related liver injury with jaundice have been reported, and clinically
apparent hepatotoxicity from it must be very rare. Results of rechallenge have not been reported. Because of the
frequency of serum enzyme elevations during zileuton therapy, monitoring of serum aminotransferase levels is
recommended and its use is considered contraindicated in patients with active liver disease. The lack of
published reports of zileuton hepatotoxicity may be due to active monitoring for liver test abnormalities and
prompt discontinuation if they persist or continue to rise. In addition, zileuton has not been as widely used
clinically as montelukast or zafirlukast.
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Likelihood score: D (possible rare cause of clinically apparent liver injury).

Mechanism of Liver Injury

The mechanism of liver injury due to zileuton is unclear, however in vitro studies suggest that reactive
metabolites of zileuton can covalently bind to intracellular proteins and interfere with cellular functions. Thus,
the most likely mechanism of liver injury is via reactive intermediates of metabolism.

Outcome and Management

The serum elevations in serum aminotransferase levels which occur during zileuton therapy usually resolve
rapidly (1 to 4 weeks) once therapy is stopped. Cases of clinical apparent liver injury resolve more slowly. Most
instances of hepatic injury due to zileuton have been self-limited, but the potential for severe injury and hepatic
failure must be considered particularly if the medication is not stopped promptly. Rechallenge may lead to
recurrence and should be avoided.

Drug Class: Antiasthmatic Agents

CASE REPORT

Case 1. 28 year old woman with severe symptomatic liver injury during
zileuton therapy.(1)

A 28 year old woman participating in a randomized controlled trial of zileuton (400 mg four times daily) versus
placebo developed elevations in aminotransferase levels after 6 weeks of therapy. She reported symptoms of
nausea and right upper quadrant pain. Serum bilirubin was 6.6 mg/dL, ALT 33 times the upper limit of normal
(ULN), with minimal elevations in alkaline phosphatase (1.3 x ULN). Tests for viral hepatitis were negative and
search for other causes of liver disease was unrevealing. The study drug was stopped, but serum bilirubin rose to
12.8 mg/dL before eventually falling to normal. Symptoms and laboratory abnormalities resolved within 35 days
of stopping treatment.

Key Points

Medication: Zileuton (400 mg four times daily)
Pattern: Hepatocellular (R=25)

Severity: 2+ (jaundice without hospitalization)
Latency: 6 weeks (jaundice, increased enzymes)
Recovery: 35-70 days

Other medications:

Laboratory Values

Comment

Despite being associated with a high rate of moderate-to-severe serum aminotransferase elevations, zileuton has
rarely been reported to cause clinically apparent liver injury, outside of this analysis of premarketing studies of
the drug. In that study, more than 2000 patients were treated with the drug, suggesting that the rate of clinically
apparent liver injury with jaundice is less than 0.1%. During zileuton therapy, ALT elevations typically occurred
during the first 1 to 3 months of therapy and were usually asymptomatic and self-limited. At least 15% of these
elevations, however, were associated with nonspecific symptoms that might be considered liver related. The
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current case was the most dramatic example of injury found in the premarketing studies. The pattern of enzyme
elevations was hepatocellular. Recovery was rapid with drug discontinuation.

PRODUCT INFORMATION

REPRESENTATIVE TRADE NAMES

Zileuton - Zyflo CR®

DRUG CLASS

Antiasthmatic Agents

COMPLETE LABELING

Product labeling at DailyMed, National Library of Medicine, NIH

CHEMICAL FORMULA AND STRUCTURE

DRUG CAS REGISTRY NUMBER MOLECULAR FORMULA STRUCTURE
Zileuton 111406-87-2 C11-H12-N2-02-S
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(Concise review of medications used for asthma including the leukotriene modifiers; mentions that zileuton and
zafirlukast have been reported to cause life-threatening hepatic injury and that monitoring of liver tests during
therapy is recommended).
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